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i-s. 

f©i^^©-Of$)5 (T. Iijima, ftfe> J. Clini. Lab. Anal., 1998, 12, 
378-382) e I VS=9~ ^fWTOJ-fett 5 I VI37- 

^SfcLTV^ £#X.^ftTV^5 (H. Okonogi, ftfc, Clin. Nephrol., 2001, 55, 
357-364 ; H. Makino, Res. Commmun. Mol. Pathol. Pharmacol. , 1995, 88, 

215-223 ; &TJ* N M. P. Cohen, Diabetes Care, 2001, 24, 914-918) Q 

(T. Iijima, J. Clini. Lab. Anal., 1998, 12, 378-382 ; M. P. 
Cohen, ft!k Diabetes Care, 2001, 24, 914-918 ; N. Banu, fife. Diabetes Res. Clin. 
Pract. , 1995, 29, 57-67 ; 2k.ZF N. Kotajima, ftfe, J. Diabetes Complications, 
2000, 14, 13-17) c t h I Vm=i7~- tf^&Mfel-ZtlltXD&mcD-E L I S A2&. 
^^A/Tyt^f (R I A) #tt*tfe*-?«ffiS*l/ri^5aS (J. Risteli, 
fifes Anal. Biochem. , 1981, 113, 372- 378 ; .RtF K. Obata, Clin. Clim. Acta., 
1989, 181, 293-304), g'>i«ttIt©|Ri/ < C3 7-^^^HSt5 ^ i 
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(R. Timpl, fb, N Eur. J. Biochem. , 1981, 120, 203-211 ;P. D. Yurchenco, 
ft!!^ Biochem., 1984, 23, 1839- 1850 ; P. D. Yurchenco, ffe N J. Histochem. 
Cytochem. , 1986, 34, 93-102 ; C. Johansson, J. Biol. Chem. , 1992, 267, 
24533-24537 ; B. Siebold, ftik Eur. J. Biochem. , 1987, 168, 569-575 ; P. D. 
Yurchenco, J. Cell Biol. , 1987, 105, 2559-2568 ; Ik.TJ R. D-lz, ftik Eur. 
J. Biochem., 1988, 178, 357-366) 0 I Vlny-^y^ii^, 3o©b7 

Cl V * J I'X'te&mtel&mmiz.ffi irt©^;U7^ f^-^j; 9 3c 

fefbSti/rvSo »K^^^i:Lt7SJtt;NCl K^^ylrfitSrtlc 

c i K*>r u i v^=7-y^^©^^#^^y M7— 

^J^i~5 (R. Timpl, Eur. J. Biochem., 1981, 120, 203-211) o &*&&\Z. 

h!7 — ^^^^LTV^-5r i:T?*>S (B. Sieboled, ffe N Eur. J. Biochem., 1988, 
176, 617-624) 0 
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7-?>&&mfe^zfrtb<Dnmm$ffflfrM&yt'r a;t^(tr-f i a) 
^ititsri:^^ *mmmh\t9z-r, ^isLfctp^i vi37-yy 

SA&Sr^T, KK/Ta-v^X (IMl Iit^f/W^X, E 
Ikeda, Diabetes Res. Clin. Pract. , 1994, 24 (Suppl. ), 313-316) ^t^M^ff 
IrlL^^y ha-/Wr>^t LTBALB/cv^^Oi^MfflV^ 1 ! 3 © 

3§ bji <D%\ % t ^ £-5 V n X b fc t <£> "C $> 5 o 

£ L < te. ihV K-f vttmmftffi&yt'C J»ST>y1Z'( (TR-F I A) 

«F*L<ra\ ^{c^uos. mwmm<D$kx&z> 0 

9#?3;L<(iO. 1 mM^f> 5mM-efc«9 > £ ^ U < 0 . 5mMd^5 

(1) t^^l^Jt«t§ia; 

(2) fet^^-yv|a^^:#:^@^Lfc@*SiB^^ x _b|5 (1) T«SLfc 




TR-F I A (A) M^EL I SA (B) ^<t6^^^ I Vi 

^L-^-r) <Dmm\-z, KK/T aRUBALB/ c(Dmu.n&mi<^Tmfev± 0 
d> ^ (D^mnRrfummm*: 0 „ 2 5 mM^^*^ dtt^ —m^ 

H]4f£. 2 0»KK/Ta (n=6) WBALB/c (n = 6) 
^ftS"^?*^ I Vm=*7— f s l'mL(Dit®t.&7jk'f 0 $J^te. TR-F I A (A) 
RXFfcffi.(Dffi'£r&)E L I S A (B) ^JE^TfTofCo 
* KK/TaltBALB/ciHff^ilV^ (p<0. 01) 

IH5te. KK/TaMBALB/c©^fW^^ILfc I Vf37- 
(a 10) ©mRNAM^to 
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Ilt^f©2 7 p g/m 1 <D I y^^g'J^-r^r ir^pXfgx^So 

^m^rnKX-K) , 2«<D^?*m$C (KK/TaMBALB/c) <£> 

^xn, &m<nn*mKMx&mirzz t%<$mk-i-z> 0 

« s jfiL?t N stm. tmm. mm. fmn&M*>i*m&mtrt>iri&. 

VI = 7 — y ^ ^ffiiJ^-T 3 r i: # -c £ S o 

^^T-fflV^iSTC&ltiu 37^^^7^f K^Sr»7£i-5r.i:dS 
T?#Sa5E^!lT?S>tt«^wRB^§ixi". 0>Jx.tf, h W h — A> (DTT), 



—>v (DTT) SH&H-rsci b&X*ZZ> 0 

&m(Dm^&rt&&mm^<DWKft\<Dmm.te, ^l<ho. lmM^io 

mM N £ 9#?3:L< (30. 1 mM^ib 5 mM N $ f> £ b < I* 0 . 5mMi^ 

#5. SifriLtH:, I gG«»fCJfc<. Wfctolfiln imx.fi. F (a b') 

277^^b, Fab* ^ffiLtfciV^ 

-^o^cv h >/7 7 ©if ©^ftia ot^i •mt5ri:ia^ 



&#L, ^fbk ^ ^v— -^fm^k^^iCD^W: (G.Kohler et al ., Nature, 256 

495 (1975) Di^tsriia y^^-^v K— ^Srfmi"Si £as-e#5o 

g 8, P3U1», Sp2/0*S|c^Wtf?)n5o iSM^^M^LT 

(HAT) JgMtftl:^ottfflt5: tdS"C#5o «BJI&ja^J:D#fetLfc 
i/^cBMHfe^8!J^ifelz:«J: «9 ^ * V — —^SrfTfc o Z. k \z. «£ V N j?fMtf>=»7— ^ 



(1) mm^n^MTzmx^mir^TM ; 

(2) S^y-^yg^W^B^bLfcS^W^ (l) t«Lfc»K 

T7;^ y ti^^-^^T^— if (A LP) „ jJ-D-^f^^hv'y-^ * 
-MUP) , iaBfe-fbTKSl t 3 , 3' , 5, 5' -fh9^f/^f^^^ 

J: t> i: TIES: r £ 

1 . CLE I A (Chemical Luminescent Enzyme Immune- Assay) V^T-ffc 

^Tt^^r-T) 

2. CLIA (Chemical Luminescent Immuno Assay) (ftfejftSrJB V^T-ffc^a&TfcS: 

3. ECL I A (Electro Chemical Luminescent Immuno Assay) 

£oxik^ytitmz.-f) 
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(b) 5^A/7 S 't^ai£st 

1. 7'WAy7yt^ (Radio Immuno Assay; RIA) Wtitfe 

2. 'f A; 7v^;>* hUy^^ (Immuno Radio Metric Assay; IRMA) 

(o mmft&m&mt 

1. x;/-^ A^T A/ 7j»W (Enzyme Immuno Assay; EI A) 
2 . ELI SAft (Enzyme Linked Immuno Sorbent Assay) 

(d) sbt. %tftmfa#!&mfemwi 

1. 1£^3L>'lf-l' Ay T s/ir-Y (Fluorescent Enzyme Immuno Assay; FEIA) 

2. ^^t{Kr&I^f A/7j''fe'f (Fluorescent Polarization Immuno Assay; FPIA) 

3. mm^-mmmm^m (tr-f) 
(e> ?yT*xmm&&mfemw; 

(f) ^7xp^ b y vfSMsmftssm. 

(g) -r^y-fe^^— 

1. m^b^SE-fe^f— 

2. ^-^W^/^^-fe^^ — 

3. lJ-—-vvv3fc9rfe 

4. fx/73- jx^w 

*5S^©#&ffi^*fW:»* u < te^-r Ayr y-fe-r -cas> , u < ra. 

f y y f W^^fiff A y 7 s/t-Y (TR-F I A) T'feSo 
a^0t 0 -)Ai7/Vt^A©»t5vY^0^±0t»^O ; (2) 

i&vxmmzn, 500 nm eu:©pra3fcSrasi-a ; (3) myt&ytf— ?<D*tmm 



mmm 

(a) tfWb2r& 

(1) mmmm 

fcfeKl, 2ffiHC0ifi^m<^-^^^ (KK/TajoitFBALB/c) ^rB^^W 
WSraitT. ^mOf^MWim^^ry Ft (CE-2;342. 2kcal/l0 

2 4± lr^pffiLfcc 2 Olf T'WftLfcf MHJ: 
19. KK/T a ^llf MT'feS r t Lfc 0 **<0«asJ*«UBfcl!&S?-e 
fcofc<Dt\ gct^S: 1 0 S^m^Mb^LfCo ^?*ffl<^Ml*I 
fcfrft^?*^ (IPGTT)^fflb-CfFffiUfc e IPGTT ft, —fflfefeXrltr? V *\z.# j\, 
^-^(20%Mt2 g/k g)«rtaAt5r fc^J: 9ffo;fc. 

jfoJtftt)*^^ 1 2 0^ Glutest EG§t»»— ^(0*))«r^LTjBO 
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(2) ftitRxmm. 

W^ctf}) tv—tfl/Sfa?*?* I VI37- y^^i x NOVOTEC (St Martin La 
Garenne, 7 9 ^ <b$IA Lfc 0 I VS= 7— ^ ^ * 

^^t^^rfV -T/VtfiK b I Vl=7- y^^t^H Abeam ?± (<7"^:/y y 

v\ 2£S) *^#fc 0 Engelbreth-Holm-Swarm ^*t-^l>^fli0S5(5<D I VM=7 
-^V (Sigma-Aldrich£t\ St. Louis, MO, £ Ltftffl Lfc 0 

(3) BHHCT |CJ;5^ M/7° bTtr^y©!!! 

XfU/fTt'i/VIt Chemi con International ?± (Temecula, CA, XeB) 
M#fc„ XhU-7hT fi^-BSA ^^(SA-BSA) jm$&<0il 9 MWk bfc (J. Yuan, 
G. Wang, ft!l> Anal. Biochem. , 1997, 254, 283-287) 0 SA-BSA *-U— 
Mb'n"^ BHHCT "CiXfftOiii 9 liiifc Vtc (J. Yuan, G. Wang, Anal. Biochem., 
1997, 254, 283-287) c 1. 0X10" 7 M EuCl 3 , 0. 2% BSA, 0. 1% NaN 3 IkTf 0. 9% 

NaCl 3r^if 0. 05 M Tris-HCl (pH 7. 8) (#f^Wf£) £ SIKH'S ^ t K 

(4) ^ra^^^^^/T^ir-r (TR-FIA) ^rffiWfc-^ # I Vl^ 

^f^&^ftc^mMv^^h W h— (Invitrogen tfc % CA, 
3 7tT3 O^f^ ^3^-<- h Ufco ^*pl VM^^-<7 i ^^(2000ng/ml) 
tPltll2mM^DTT £ X^r =l-<— h Lfc c * ^W^mW.~?%kM&, 5 

o ^ i (Dmxnmmmm^, v-t^rn.-*?* i v^7-y«d :2oot 

(Nalge Nunc International, N. Y. , tKS) ©-?x;KlttLfc„ 5°C-?— Bfe^f 
V=^rz.-<— -> a > Lfc^ £ a:/l^£r 0. 05%tf> Tween 20 ^r^tf h y *-HCl W^V&~Q 
3[MIgfc^b, 50^1 Wlf^-^Wb^Ll VS3 7^y^ (1:30 O 
£»Lfc 0 5°C-C— J^a."*— i '/a ^Lfc^, 50/i 1©BHHCT-E 
u 3+ lfSA-BSA^ (S A-B S A-BHHCT-E u 3+ ) 
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U 3 7°CT' 1 ^=¥^-<— h Lfc 0 <7^/l--£ 0.05%Tween20 

hy^-Hci M#j^( P H9. i)T*3m?5fe^L, ^i^— b&Hfc&ttaijefcflfbfc. 

R£l8J##^t3fe8!l^£^ Arvo SX -^/l^y^/l^ 17 — (PerkinElmer Life 
Sciences, Boston, MA, tKII!) ^rJil^T, 3 40nmtll, 0. 2ms©f^V' 
>f^>fA, 0. 4ms©^y K^^-T ^Tr^TofCo ^7£3&Ste 6 1 5 nm 

(5) MEL I S A&m^lt-vVxm I ^©iffljt 
l«iM«(EL I SA)(=7-^ IV M *cy K Exocell *±, 7 

^7T^7^T, PA, ^®)^ffiV^-C^ I Vl37- ^V^rSiJ^bfCo T$/i?^tt 
h^ft^-^oTfrW 2 4 0 n 1 ©HcfW&iM Ufco 

(6) ^l/7f=y7^ 

^l 3 ^ 1/T^^^«, ^fWffl<£>7fJI&= 3 r2' h (Creatinine Companion, Exocell 
£t\ 77^7 ^7, PA, ;^B)£^fflLT$J^Lfc 0 

(7) I Viny- y^OmRNA^)/— IfV^P y h##f 

J—W7*v h^Wt-^^S^o— ^ttlt«©3il>»l54Lfc(E. P. Peten, 
fife. Am. J. Physiol., 1992, 263, 951-957) 0 2 0 51060 KK/Ta 3oJ;tF BALB/c 
•^<7^^^:Wffii/i»^^»^RNA<^^ilfi, Trizol (Invitrogen *±, Carlsbad, CA, 
*B) *m^X'tT^tz. 0 RNA (1 0 /z g) £r 1 . 5 %T^fa -^±T*«^S) U 

-^!7* I Vl3 7 ^y(Da liWMGAPDHC^fS^Pii cDNA ^ 

^^/i.A^±,m^:, 0*)^^mufco >r s^-^v— b_L?v^ K©3££ra\ 

BAStation 2500(^dr^^7^^^^±, Im^ 0 *) ^fl^ff-j^S^X/M^ £ o 
T^*L7b 0 ft&K:. ali^<yKO^it©i]Elt GAPDHro/^K^ 

(8) *fctf-#tff 
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tt N Mann-WhitneyUtfe^ioTSISbfeo EL I SA&tFTR-F I AW© HI 
Mftm ft ffite. Spearman (Dmfe&m^X ft <>1t 0 0. 0 5 mtft(D PU^MMh 

(B) 

(1) i^EL I S A*3J:U*TR-F I AisXT J*m<D$ift,mR<Dik1&. 
M-^^JE L I S A&OTR-F I A^J; I Vl3 7-^y©i?il 

teHll IC^-T 0 3 X SDC/^^^^^KW^^LfcTR-F I A^^ 
ffllKIM^iJE^O^Ss&JBV^ £s 2 7 p g/m 1 t?*>6 (J. Yuan, G. Wang, f& % 
Anal. Biochem. , 1997, 254, 283-287) 0 IH^M^i!^ LfcHltf), SFi&SSl&^Bctt 4 . 

(8S©l!i5SlT-0. 4—7. 4%) e T R - F I A^tfeffiRRIf 
(2 7 p g/ml) MWE L I S Atf>tfefflRg#J: 9*31/1 0 O/h^^o 

fc 0 m&Pr^<Dim^m<omum>*%z>fc#>\^ i ■. 5 t^iRbfct h^&«? 

b-C^fflbfCo *3RLfcfc bl£^5«©JI&5^C>lPp-7?* I Via 
7— (2. 5, 10. 40, 1 6 0, &t£3 2 0 n g /m 1 ) SrTs'-fe'f U 
fc 0 t b ^KJjSf Lfc-v ? * i vSi=9— y>-OleIi|ZS|5tts £-M^T<9 5% 

(2) #|iUfcv!>^IW^©^«f 

2 0 3Ifft©*flic3PfKK/T a^it^i^^lLTVN^^BALB/cv-?^ 

O^lii^l^fc (IH2) 0 ^-m^(n= 3) ^K^^#TO®^T^f5Lyc: 0 
^5N-^HU*0iS^UT*Ty-ir-r Ufc#^ ^k^Mm^^. 1 : 2 0*^1 : 2^T» 
M'J>Lt£ (eE^-C/Tt). ^MIr]}*, BALB/c-7^J;l)KK/Ta7r) 

;M£*5i^-CJ; 9 3M!t?*>o;fc 0 KK/ T a -v ^-x^cpco^ij^cO'tSv^lHlilx^fi. I 
TTT^lLfc 0 

13 



(3) DTTtfr«wffifcj:5««f» i vm^^—r^mfewtvxDmmjkftvmi 

Zk^m^^fcimS A)„ DTTlIM$tfc(l, 2fej;t;5mM) 0 ^jute 
IH3}C^-t- 0 ^2pfetM^|^ia^^Lfci (IU3B) 0 M27©##tT\ ^2p^fi, 
2mM<DDTT^T*f5£^l£#£gtt1\ KM^W I V^=i 7 -^O* 

£^£9, mo I vSn7-yyIIifM^©n-C']E©=fBiifJ5KK/ 

T a-v^^X*«^$ttfc (H13 B4>-eHrEg^T^-t-) 0 

mM1~Z>t£#>\z:, mJi<DW.(D=i : 7— / f>' h 2 mM©DTTT*lLfc 0 rtt^CO 

(4) KK/Ta^i^BALB/cv^^wSttg^iUtM 
TMt^raSrMLfc (p<0. 0l) o 



^ 1 : ^^ife^T^— ^ 





BALB/g 


KK/Ta 


^INfiffi (rag/dl) 


76. 4±9. 5 


110. 2 ±25. 3* 




85. 6±13. 3 


434. 4 ±49. 8* 


IKOng/dl) 






(g) 


31. 0±0. 8 


42. 6 ±2. 4* 



* KK/Ta iZL&ifZm: teBALB/c T £tt £ 9 WfCi-iiiV * (p<0.05) o 



(5) TR-F I A*5j:T^ii^O^-r Ay Ts/i?-f£rfflV^ 2ffi<^?;*^ 

tr-f i K<Dmm^mtt^>tc.m^ v->^ivi^7-^^^ migo 

^f^fMLT^ELI S A^JloTlnl^tClil'J^LfCo HI 4 M^-Til «9 > 
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I V^n7- tfl/<Dm&&s TR-F I A^it/MEL I S A69M^T?S'J^ 
Lfco ^^I&^il'J^Kl&V^Ts BALB/cv^iOKK/Tav^^ 
«^|«^ofc (p<0. 0 Do Ld>U TR-F I AT*<DMmffi.m\*. W.'n 
#}EL I S At'OMISii 9i^/5>ofc 0 TR-FIAT'li KK/T 

a t B A L B / c v r>^^©ft(D|lI^\ M^lftE L I SA©i^i 9 'b^C^^ 
ofco IEO^MK#^rtLb^^ffraT^b^c (*@HS#i&:=0. 6 0 7, pflt 
= 0. 0 3 4) 0 
(6) /-f^Py h##f 

[g] 5 {C^-Til 19 N I Vl3 7-^©mRNAM14, BALB/cv^J: 

a li©mRNA©M/J s BALB/c-7i?^J;l) KK/T a ? *M*^T 1 
1. lfl£i£^r. b&7jk£tlti 0 

(o 

m&mmx»teivm^9-?>(Dm±&%mirzzktim&£tix\,^z> cm. s. 

Razzaque, {& N J. Pathol., 1994, 174, 131-138 ; T. A. Jacot, ftfesLab. Invest., 
1996, 75, 781-799) c r fbh (Om^^MX-XWi^ I Vl= 7 ^fitfcloV^T 

m$thXl^Z>mi%<DE L I S Afi#*(240/il)^i|6j-/5)5^-efe^^^ -e^Sc 
te, l|Hl^?t«:T*>*L^#e>ix-f, ^m<DtfZfc$kmmMX&Z> 0 L;6>U 
flllS^ LT^[7Dt 0 r>A^lx- Mb^(BHHCT-Eu 3+ )OTf5TR 
-F I A£ft|fflLT, ffi4>ft<E>f*J|Sf't»tf>^ I VS3 7-yy«-e#5r^5 
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^ Sr^'t'-S (H. Makino, ftils Res. Commmun. Mol. Pathol. Pharmacol., 1995, 88, 
215-223) e _LfE0>i§tK Z.<DUizft*t*. i^tU^Oi?^^ Kg 

1\ ilW!©*KfifT?©S*3M:ii I vl = ?-^y©IK:Jt« 

%;tk;ftTV^5 (G. S. Page, flfe % J. Virol., 1988, 62, 1781-1794) Q 2 mM© 
D TT t 2 mMO^T^^^^T^ffl LT Engelbreth-Holm-Swarm ^17*®^)^ 
I VI=7- ^VSrSftSMStelfitiiLfcr. kt>m j &&hX^Z (H. K. Kleinman, ftfc. 
Biochemistry, 1982, 21, 6188-6193) 0 ^^^t?«, DTTT'#t©^^7^ 

r £: &fWt 0 SWIrDTT-eWtSriiaot, I©IV 

l37^y©tgiTR-F I A60V^-7-^S^ra^>lE^P^^III^$ 

DTTtiSUfel^ofcTR-F I Attim<D^y h MV^j^lftE L 
I SAft, BALB/cv^i!) t)KK/Tav>>^^I I VSn^-^ 

tr-f i Aiommmmi-tm.^-mB l i sacd^j; d^^i o offaa<«^ 
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ofc 0 £*Ltt. Tyi?-fSU ^jlLfdjCfl^ DTT<D^P^ir(D^{-®Hi-6 
h(DX*hZ> 0 DTTdiS^Pfi. t^EL I SA©i^J; <9 TR-F I A CD 
#-^}-^tt5KK/T a ^BALB/c^)^©§ b ft 5tS^<DJf #PM^ Lt 

I VSny-^mRNAttBALB/cv^©!^ K) UK/Ta-7>) 

TR-F I Afr%f(D%gg:&3£W-i-Z>h<D-X?&Z> 0 TR-F I AT1t5 1 tcll<D 
m$m&!&W'Vlb<>fr1)m&&}E*L I S A-Ctt2 4 0/i 1 M^-C'fcofco TR 
-F I A^«DTT^«t5M^SI^ofc^fe(C^ft<D^3|Sf-e^-f-^-efeofCo 
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3. &^##f^ hV j/f»MW^/7y^ (TR-FI 

5. jItc^J^-^^- bW ft 1 frh 4 <£>WL/W;ifE«t<Z> 

10. taMtt^*©aS5£*fl©»W s 0 . 5mM^5mMtfc5,»^8 

1 1 . T!54>Xa ; 

(1) WK3(s|.Srat5£*|-t?«yffit-5XS; 

(2) ft=9-r>mwkmfr&mfefc^itmftmmz. ±ib cd t«u; 

(3) ±|E@^a^^ N ««»fr*^i-5SL=9--y^*«gLft:SrgS«$*5X 
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(4) ±mm^mn^mm it, ^7-^^@ffiw^ifc=7-yy 

&tfett»;KW:«!l5£-t-Sxm ; 
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20 




1000 



=i =7— <f> IV (ng / ml) =j ^-y > IV (ng / ml) 



1/5 



£ * (A.U.) 



2000 - 



1500 - 



1000 - 



KK/Ta (DTT) 
KK/Ta ) 

BALB/c (DTT) 
BALB/c ( jfcS&S ) 




o 





i I 1 

0.05 




l 

0.5 



R (1 S 



2/5 



( mg/g-Cr ) 

(X 10') 

10- 

9- 
8- 
7- 
6- 
5- 
4- 

3 - 
2- 

1- 

0 



( mg/g-Cr ) B 



140- 
120- 
100- 
80- 
60- 
40 
20i 
0 



BALB/c 



KK/Ta 



BALB/c 



3/5 




5/5 



